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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I i the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 
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furnished subsequently to this Authority in computer readble form. 
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the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
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Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 
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|~X~| the text is approved as submitted by the applicant. 
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1 — 1 within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. J 



[X] as suggested by the applicant. | J None of the figures. 

| | because the applicant failed to suggest a figure. 

[ J because this figure better characterizes the invention. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-10 as originally filed 
Claims, No.: 

1-20 with telefax of 

21 with telefax of 

Drawings, sheets: 

1/5-5/5 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



23/10/2001 
30/10/2001 



Form PCT/IPEA/409 (Boxes l-Vlll, Sheet"!) (July 1998) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/IS00/00007 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-21 

No: Claims 

Inventive step (IS) Yes: Claims 1-21 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-21 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII- Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1: EP-A-0 451 346 

Claim 1: 

Document D1 , which is considered to represent the most relevant state of the art, 
discloses (see especially figures 1-3 and columns 2, 3 and 5, 6) a thermal processing 
chamber for processing individual product items (25), said processing chamber 
comprising: 

a conveyor (6) for conveying the product items (25) in the chamber, said conveyor 
(6) comprising: 

a conveyor belt forming an endless loop with a processing part and an idling 
part, the conveyor belt comprising a plurality of thermal conductive elements 
(8), each of the elements (8) being adapted to obtain a first orientation in the 
processing part of the loop and adapted to obtain a second orientation in the 
idling part of the loop, the first orientation providing a substantially plan and 
continuous surface for supporting the product items across at least a number 
of the elements (8), 

means for providing thermal media to the chamber, and 
power driven means (1 9, 20) for advancing the conveyor belt, 

wherein the thermal processing of the product items (25) is performed by a thermal 
convection from the elements (8) to the product items (25). 

It has to be remarked that although a chamber which comprises the claimed features 
has not been explicitly mentioned in D1 it is absolutely clear that this chamber is 
implicitly present. At least the apparatus would be erected in a building (and not in the 
open air) which must be considered as being a chamber in the sense of claim 1 . 
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The subject-matter of claim 1 differs from this known prior art document in that the 
second orientation of the elements provides a passage between the elements so as to 
allow the gas to flow between the elements. 

These differentiating features are neither known from nor rendered obvious by the 
available prior art documents. They provide the advantage of an improvement of the 
efficiency and quality of the processing of sensitive food products. Hence, the subject- 
matter of claim 1 of the present application can be considered as being new and 
inventive (Articles 33 (2) and (3) PCT). 

Claims 2-20: 

As claim 1 is considered as being new and inventive and claims 2-20 are dependent on 
claim 1 , these claims can also be considered as new and inventive in the sense of 
Articles 33(2) and (3) PCT. 

Claim 21: 

As the subject-matter of the claims 1 -20 is considered as being new and inventive and 
claim 21 is directed to a method for the use of the inventive apparatus of one of these 
claims 1-20 by reference, claim 21 is also considered as being new and inventive in the 
sense of Articles 33(2) and (3) PCT. 

The industrial applicability of the invention is obvious. 
Re Item VII 

Certain defects in the international application 

Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b) PCT, 
which in the present case would be appropriate, with those features known in combi- 
nation from the prior art (document D1) being placed in the preamble (Rule 6.3(b)(i) 
PCT) and with the remaining features being included in the characterising part (Rule 
6.3(b)(ii) PCT). 
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The features of the claims are not provided with reference signs placed in parentheses 
(Rule 6.2(b) PCT). 

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the documents D1 is not mentioned in the description, nor is this document 
identified therein. 

Re Item VIII 

Certain observations on the international application 

In claim 1 , the expression "at least a number of the elements" renders the claim unclear 
(Article 6 PCT). Either "at least one (or another number)" should have been indicated or 
the expression should have been reduced to "a number of elements". "A number of" 
already means "at least one", so that both expressions together are not appropriate. 

Claim 5 should have been correctly back referenced to "claims 1-5" instead of "2-6". 
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New set of claims 

1. A thermal processing chamber for processing individual product .items, said ... 
processing chamber comprising: . . . •:; . . : 

- a conveyor for conveying the product items in the chambermaid conveyer 
comprising: 

- a conveyor belt forming an endless loop with a processing part and an idling 
part, the conveyor belt comprising a plurality of thermal conductive elements, 
each of the elements being adapted to obtain a first orientationjn the • , 
processing part of the loop and adapted to obtain a second orientation in the 
idling part of the loop, the first orientation providing .a substantially plan and - 
continuous surface for supporting the product items across aUeasta^number . 
of the elements and wherein the second orientation of the elements provides 

a passage between the elements so as to allow the gas to flow between the - . • - 
elements , - . 

- means for providing a thermal media to the chamber, and 

- power driven means for advancing the conveyor belt, ^ 

wherein the thermal processing of the product items is performed. by a thermal . 
convection from the elements to the product items, 

2. A thermal processing chamber according to claim 1, wherein the thermal 
media is a gas. 
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3. A thermal processing chamber according to claim 1, wherein the second 
orientation is adjustable so that the size of the passage is adjustable whereby the 
amount of gas flowing between the elements can be controlled, 

4. A thermal processing chamber according to any of the preceding claims, 
wherein the thermal conductive elements are parallel arranged elongated beams 
having a wing formed cross sectional shape. 

5. A thermal processing chamber according to any of claims 2-6, wherein the 
thermal processing of the product items is performed by a combination of a first 
thermal convection from the elements to the product items and a second thermal 
convection from the thermal media to the product items. 

6. A thermal processing chamber according to any of of the preceding claims, 
wherein the elements are being thermally influencedby a third thermal . 
convection from the thermal media to the elements. 

7. A thermal processing chamber according to any of the preceding claims, 
wherein the thermal media is being thermally influenced by a fourth thermal . 
convection from the elements to the thermal media. ~ 

8. A thermal processing chamber according to any of the preceding claims, 
wherein the thermal processing is freezing of the product items and wherein the 
thermal media is a cooling media. 

9. A thermal processing chamber according to claim 8, wherein the cooling 
media is selected from a group comprising: 

- plain air, 

- C0 2 . and 
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- nitrogen. 

10. A thermal processing chamber according to claim. 8 or 9, wherein the 
elements are cooled electrically- - ;r. 

11. A thermal processing chamber according to any of .daims^/1-7, wherein the 
thermal processing is heating and wherein the thermal media jsjieated. gas.. - 

12. A thermal processing chamber according to claim: 10 or 11 .-wherein the- 
elements are heated by electricity. ..... _ 

13. A thermal processing chamber according to any of the preceding claims, 
wherein the elements are made from a thermal conductive material.- . v 

14. A thermal processing chamber according to claim .13, wherejnJhe thermal..- 
conductivity of the material is between 30 and 230. W/(K*m) 4 >such as between 
209 W/(K*m) and 229 W/(K*m). 

15. A thermal processing chamber according to any of the preceding claims v 
wherein the elements are made from aluminium. 

16. A thermal processing chamber according to any of the precedjng^claims, 
wherein the elements are coated with a material with a low surface friction. 

17. A thermal processing chamber according to any of the preceding claims, 
wherein the elements are adapted to rotate from the first orientation to the 
second orientation upon movement of the elements in the endless loop from the 
processing part to the idling part of the loop and wherein the elements are 
adapted to rotate back from the second position to the first position upon 



AMENDED SHEET 

• / in /nnn 1 i n • a 1 



23-10-2001 1 t)8:48 FAX 540020 



A&P ARNASON - LOGOS 



4 

movement of the element in the endless loop from the idling part to the 
processing part of the loop. 

18. A thermal processing chamber according to claim 17„wherein. the .rotation is 
driven by gravity. 

19. A thermal processing chamber according to any of the preceding. claims, . 
further comprising an additional conveyor with a conveyor belt forming an- 
endless loop, the conveyor belt having a partly open surface towards the thermal 
media. 

20. A thermal processing chamber according to any of the preceding claims, 
wherein the product items are food items. 

21. A method of thermally processing product items in a thermal. processing . - 
chamber provided with a thermal media, said method comprisjng.the, steps oft- - 

- conveying the product items through the chamber on a plurality of thermally 
conductive elements, 

- thermally processing the product by providing a thermal convection from the 
elements to the product items, and • ~ 

- simultaneously providing a thermal convection from the,thermal media to the- 
product items. . _ 
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New claim 21 

21. A method of processing product items in a thermal processing chamber 
according to any of the claims 1 -20. said method comprising the steps of: 
« - conveying the product items through the chamber on a plurality of thermally 

conductive elements, 
- thermally processing the product by providing a thermal convection from the 

elements to the product items, and 
simultaneously providing a thermal convection from the thermal media to the 
product items. 
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^ thermal induction provides a good performance e.g. for freezing products fast. The invention further relates to a conveyer belt for 
^ form stabilising the food items during the thermal process. 
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A THERMAL PROCESSING CHAMBER AND A METHOD OF THERMALLY 
PROCESSING PRODUCTS 



Field of the Invention 

5 The present invention relates to thermal processing of items in a continuous process, 
especially food products. The invention relates to a chamber and a method for heating or 
freezing food products by a combination between thermal convection between a conveyor 
belt and the product and thermal convection between a cooling or heating medium and 
the product The combination provides a better product quality and a higher capacity of 
10 the chamber. 

Description of the Prior Art 

Devices and methods for continuosly freezing or heating food products e.g. for form 
freezing the food products exist. Known devices typically have conveying means for 

1 5 conveying the food products through either a heating or a freezing process. The 

conveying means are typically provided as conveyor belts with an open structure allowing 
either a cooling or a heating medium such as air to pass through the belt. The belts 
therefore have conveying surfaces which are non-uniform or rough and which typically 
causes unwanted structures in the food products as they are either heated or frozen while 

20 being supported on the surface. Furthermore the non-uniformity gives a poor thermal 
convection from the surface of the conveyor belt to the food products and therefore the 
thermal efficiency of the devices is relatively low. 

When sensitive or delicate food products, such as fish fillets are individually frozen, it is 
25 neccesary that the products obtain a stiff outer shape before the product is being handled 
further, otherwise the value of the product may be lowered. It is therefore essential that 
the form freezing of the products is completed in one process. In order to ensure the form 
stability the known tunnel freezers or IQF (Individual quick freezer) installations have 
relatively long form freezing conveyor belts and therefore the known freezers take up 
30 relatively much space. The same problem applies for devices for continous heating such 
as for conveyor ovens. 
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The known devices typically use conveyer belts wherein a cooling or a heating medium is 
blown onto the food items either from the side of the belt or from above the belt. Sufficient 
cooling or heating is achieved by extending the length of the conveyer belts and thereby 
the size of the chamber. This can be a problem e.g. when the chamber is installed in 
5 ships or in other places with limited space. 

Description of the Invention 

It is an object of the present invention to provide a method and a device for continuously 
processing sensitive food products wherein the efficiency of the processing is improved so 
1 0 that the quality of the product can be improved with the use of less space for the device. 

According to the object the present invention relates to a thermal processing chamber for 
processing individual product items, said processing chamber comprising: 

15 - a conveyor for conveying the product items in the chamber, said conveyer comprising: 

- a conveyor belt forming an endless loop with a processing part and an idling part, the 
conveyor belt comprising a plurality of thermal conductive elements, each of the 
elements being adapted to obtain a first orientation in the processing part of the loop 

20 and adapted to obtain a second orientation in the idling part of the loop, the first 

orientation providing a substantially plan and continuous surface for supporting the 
product items across at least a number of the elements, and 

- power driven means for advancing the conveyor belt, 

25 wherein the thermal processing of the product items is performed by a thermal 
convection from the elements to the product items. 

The power driven means could be regular AC/DC motors with a control system adapted 
for controlling the position and speed of the conveyor belt. The control system could be 
30 integrated in an industrial PC, which could also be used for the control of the chamber in 
general, e.g. for the control of the temperature of the chamber or for the control of the 
processing of the product items. 

The chamber may further have means for providing a thermal media to the chamber. The 
35 thermal media could be a gas such as plain air, which is either relatively hot or cold. 
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The second orientation of the elements could preferably be adapted so that a passage is 
provided between the elements. This will allow the cold or hot air to flow between the 
elements and thereby ensure a good distribution of the cold or hot medium in the 
5 chamber. At the same time it will allow the medium to cool the elements down or heat 
them up before they re-enter the processing part of the loop. Preferably the second 
orientation is adjustable so that the size of the passage can be adjusted, e.g. so that the 
amount of gas flowing between the elements can be controlled. 

1 0 The thermal conductive elements could be parallel arranged elongated beams having a 
wing formed cross sectional shape. By arranging each of the beams pivotally around a 
longitudinal centre axis of the beams, the first orientation of the beams may provide a flat 
and continued surface across a number of the beams. The second orientation of the 
beams may provide an open structure with good conditions for the flow of the medium 

15 between the beams. 

The thermal processing of the product items is preferably performed as a combination of a 
first thermal convection from the elements to the product items and a second thermal 
convection from the thermal media to the product items. 

20 

The elements could be thermally influenced by a thermal convection from the thermal 
media to the elements or the thermal media could be influenced by a thermal convection 
from the element. As an example the elements could be either cooled down or heated up 
with cold or hot air flowing in between the elements or the air flowing in between the 

25 elements could be either heated or cooled down by the elements. The one or the other 
situation could be selected based upon which heating or cooling procedure that would be 
beneficial for a specific case. In a regular cooling process it would make most sense to let 
the elements be cooled down with cold air produced in a regular cooling element, e.g. 
comprising a compressor and an evaporator. In a regular heating process on the other 

30 hand, it may make more sense to let the air be heated as it passes the elements, which 
are heated, from internal electric heating elements. 
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According to one embodiment of the invention the thermal processing is freezing of the 
product items and accordingly the thermal media is a cooling media, which could be 
selected from a group comprising: 

5 - plain air, 

- C0 2 . and 

- nitrogen. 



The elements could also cooled electrically, e.g. by internal thermoelectric elements. 

10 

According to another embodiment of the invention the thermal processing is heating and 
accordingly the thermal media is heated gas such as heated air. The air could be heated 
in a heat exchanger or the air could be heated by the elements, which again could be 
heated by internal electric heating elements. 

15 

Preferably the elements are made from a material with a good thermal conductivity such 
as aluminium. It has been found that a conductivity between 30 W/(K*m) and 230 
W/(K*m). such as between 209 W/(K*m) and 229 W/(K*m) is preferred in order to obtain 
an efficient cooling or heating of the product items positioned on the elements. W is the 
20 conducted energy, K is degrees Kelvin and m is the length of the material. 

The elements could be coated with a material with a low surface friction for the working 
temperature. As an example the elements could be coated with PTFE (Teflon™) or a 
similar plastic material. The coating enables the products to fall off the conveyor at the 
25 end of the processing part of the loop, and not stick to the surface of the elements after 
either a freezing of the products or after a heating of the products. The coating could 
further protect the elements from corroding. Preferably the elements or the beams are 
made from deep drawn aluminium profiles which after a chemical sintering is coated with 
Teflon™. 

30 

The elements could be adapted to rotate from the first orientation to the second 
orientation upon movement of the elements in the endless loop from the processing part 
to the idling part of the loop. The rotation could be caused by gravity in that the elements 
or beams simply falls from the first orientation around a pivotal hinge into the second 
35 orientation. The elements could then be adapted to rotate back from the second 
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orientation to the first orientation upon movement of the element in the endless loop from 
the idling part to the processing part of the loop. The rotation could again be caused by 
gravity in that the elements and the beams are rotating as they are raised vertically in a 
circular movement, e.g. around a support or driving wheel of the conveyor. The rotation of 
5 the elements or beams could be stopped in the second orientation wherein the elements 
or beams are supported, e.g. by the succeeding element or beam in the loop. 

The thermal chamber may be provided with a number of additional conveyors. The 
additional conveyors could be provided with belts having a partly open surface towards 

10 the thermal media. As an example the belts can be regular plastic belts with a 20, 30 or 
even 40 percent open structure allowing the thermal media to path through the belts. 
Such belts would not support thermal convection directly from the belt to the product items 
but would support the thermal media to flow through the belt and therefore support the 
convection from the thermal media to the product. The convection e.g. from air to the 

15 product would not be as effective as convection directly from a belt to a product fully 
supported on the surface of the belt. Still the convection is relatively effective in the case 
the products are not lying firmly against the surface of the belt anyway and that would 
typically be the case after the products have been thrown from one belt to another. The 
plastic belts or similar regular belts can be used e.g. to full freeze the products by 

20 convection between the air and the products. 

According to a preferred embodiment of the invention the product items are food items 
such as fish, meat, cake, bread etc. Accordingly the materials selected for the chamber 
should be adapted for the purpose of hygienic treatment. Typically the extensive use of 
25 non-corrosive materials such as stainless steel and plastic would be preferred. 

According to another aspect the invention relates to a method of thermally processing 
product items in a thermal processing chamber provided with a thermal media, said 
method comprising the steps of: 

30 

- conveying the product items through the chamber on a plurality of thermally 
conductive elements, 

- thermally processing the product by providing a thermal convection from the elements 
to the product items, and 
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- simultaneously providing a thermal convection from the thermal media to the product 
items. 



5 Detailed description of the invention 

A preferred embodiment of the invention adapted for continuously freezing food products, 
will now be described in details with reference to the drawing in which: 

10 Fig. 1 shows a processing chamber according to the present invention, 

Fig. 2 shows a processing chamber with an in-feed area and a discharge area, seen from 
the side, 

1 5 Fig. 3 shows a detailed view of a conveyor belt for a form freezing conveyor, 

Fig. 4 shows the view of Fig. 3 including indication of a stream of air flowing through the 
conveyor belt, and 

20 Fig. 5 shows a view of the conveyor belt of Figs. 3 and 4 with an in-feed unit. 

The processing chamber is used for freezing the food products individually. The products 
may be fish fillets or similar pieces of meat and they are frozen individually so that they 
keep their shape and don't stick together. By individully freezing the items it is possible to 
25 increase the value of the products and to maximise the values added in the production 
process. 

The food products are cooled partially by means of convection between a form freezing 
conveyor belt and the food and partly by means of convection between cold air in the 
30 cooling chamber and the food. The temperature in the cooling chamber is approximately 
minus 38 degrees Celsius, which gives a fast and efficient cooling. 



By means of a faster cooling of the products, the time period in which the products are 
exposed to a strong stream of cooling air is shortened. Therefore the frozen products 
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losses less amount of water and therefore the yield and quality of the final products is 
higher. 

Referring to Fig. 1 the processing chamber comprises an in-feed unit 1, an upper form 
5 freezing conveyor belt 2, a lower form freezing conveyor belt 3, an upper full freezing 
conveyor belt 4, a lower full freezing conveyor belt 5, a chute 7 for conveying products out 
of the chamber, a chute 8 for the transfer of products between the full freezing conveyor 
belts 4 and 5, a cabinet 14 and a door 17 adapted for the purpose of cleaning and 
maintenance. 

10 

As best seen in Fig. 2 the in-feed unit 1 divides the products into a number of form 
freezing conveyor belts - Fig. 2 shows two form freezing belts 2,3. The in-feed unit is 
positioned so that the food items are being moved to the conveyor belt 2 where they are 
positioned flat against the upper surface of the conveyor belt 2. When the conveyor belt 2 

15 is full, the conveyor belt is stopped and the in-feed unit 1 is moved down so that the food 
items are not moved to the conveyor belt 3 and the procedure is repeated. While the 
conveyor belt 3 is being filled, the food on conveyor belt 2 is given time to reach a form 
stable frozen shell. When conveyor belt 3 is full, the in-feed unit 1 is again moved to the 
conveyor belt 2, which again starts to convey new food item from the in-feed unit and into 

20 the chamber, while the now form stable, partly frozen items are thrown into a chute 6 and 
collected by the full freezing conveyor belt 4. 

The chute 8 is adapted to receive or food products from the conveyor belt 4 and for 
intermediately storing the products before they are moved to the conveyor belt 5. The 
25 chute 8 could also be adapted for moving food products to a glazing unit before they re- 
enter the chamber onto conveyor belt 5. 

The full frozen food products leave the chamber through the chute 7 for further processing 
or packing. 

30 

The evaporator is divided into a lower and an upper part 9, 10. The evaporator cools the 
chamber, e.g. by evaporation of CFC gases or by ammonia compressed by a 
compressor. 
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The ventilator 1 1 with the electric motor 1 2 is adapted for bringing cold air from the 
evaporator to the conveyor belts. The isolator 13 isolates the chamber from the ambience 
by counteracting airflow in and out of the chamber. The inlet to the chamber is also 
provided with an isolator 1 5. 

5 

The doors 16 and 17 are as mentioned before provided for inspection and maintenance of 
the chamber. 

Referring to Fig. 3 the form freezing conveyor belts are made from a plurality of elongated 
10 beams 18 connected in an endless belt by means of stainless steel chains 19. The steel 
chains may be of a regular type but according to a preferred embodiment, bolts 24 are 
inserted into holes in the end of each of the chain links and thus connect the links of the 
chain. The bolts are screwed into the elongated beams and thus simultaneously connect 
the individual links of the chain and connect the chain with the beams. Since the bolts are 
15 allowed to rotate in the holes the beams are allowed to rotate as well. 

The beams 18 are made from aluminium, but it could be made from any material having a 
good thermal conductivity. The aluminium profiles may preferably be coated with a plastic 
coating such as a PTFE or Teflon™ coating. The coating enables the form frozen food 
20 items easily to drop of the belt instead of sticking to the belt and further protects the 
aluminium from corroding. The beams are provided with a wing shaped cross sectional 
shape enabling a turbulence free stream of air to pass through the passage 30 between 
the downward oriented beams. In addition the smooth shape of the surface increases the 
quality and thus the value of the form frozen product further. 

25 

The wing formed cross sectional shape of the beams provides a top part of the beams, 
when raised to a horisontal position, which top part forms a platform for form freezing of 
the products. The products lying on the platform quikly form freezes with a plan surface 
towards the plan platform, both due to the cooling inducted from the beams below the 

30 products and due to the cooling from the cold air from above the products. After the from 
freezing the stiffness of the products hinders that the shape changes in the rest of the 
process when moving between the conveyors of the chamber. The very high heat 
convection capabilities of the aluminium beams ensures that the cooling of the products is 
extremely fast compared with the cooling of traditional conveyors made of plastic or made 

35 of a steel grid where consequently only the thermal convection from cold air contributes to 
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the cooling. In the conveyor according to the present invention, both the surface freezing 
due to the thermal conductance of the cold aluminium and the cooling from the cold air is 
used. 

5 The shape of the beams not only increases the air flow around the product but also 
ensures a homogen air flow, and controlls the airflow in such a way that it hinders hot 
spots around the product. At the same time the beams are moving and therefore the air 
flow gets more homogen. 

10 The frame 20 supports the chain wheel 32. The chain wheel is preferably made from PE 
plastic and attached between the two chain elements 25, so as to support the chain and 
thus the beams. 

The arrow 22 indicates the direction of the conveyor belt. 

15 

The distance between each of the beams or the size of the beams is selected so that the 
end portion 26 of each of the beams is being supported by the top portion 27 of the 
succeeding beam when the beams are being lifted around the driving or supporting wheel 
28. At the other end of the endless loop at the support or driving wheel 29, the beams fall 
20 down into an orientation wherein they are freely hanging vertically downwards. 

As seen in Fig. 3 the food products, such as a fish fillet 21 is supported on a plan, 
continuous upper surface across at least a number of the beams 18. 

25 Now referring to Fig. 4 a stream of air 23 can flow from the side of the conveyor belt, 
partly over the belt and partly below the belt. As indicated, the part of the stream of air 
flowing below the belt can pass through the passage between the vertically hanging 
beams and onto the succeeding conveyor belt positioned below 

30 It is essential for the freezing capacity as well as for the product quality that the food 
products are positioned precisely and flat against the surface of the form freezing 
conveyor belt. Referring to Fig. 5 the in-feed conveyor belt in the in-feed unit 1 should 
therefore preferably be provided with an end 31 , which is adapted to convey the food to a 
point near the surface of the form freezing conveyor belt. The conveying speed of the 

35 form freezing conveyor belt should be at least as fast or even faster than the conveying 
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speed of the in-feed conveyor belt. In that way the food products are pulled off the in-feed 
conveyor belt and that minimises the risk of the food products being twisted at the transfer 
between the two conveyors belts. 

5 The full freezing conveyors 3 and 4 are made of PE-plastic with half open coveyor belts 
and with steel side-chains made of stainless steel on each side. By using steel side- 
chains and conveyor belts made of plastic, a heating expansion on the plastic conveyor 
can be reduced. The steel side-chain hinders the expansion of the plastic conveyor and 
has the same heat expansion coeffecient as the frame, at a position where the conveyors 

1 0 are. There it is not a to heat up the chamber e.g. for the defrosting of the evaporators. By 
defrosting the evaporator the temperature goes from appr. -38°C up to appr. 30°C and so 
there will be significant expansion of the regular plastic conveyors. This construction of 
the full freezing conveyors enables better glazing abilities than with the known 
constructions for full freezing, where glazing is performed after the product leaves the 

15 freezer. During that procedure it may happen that the temperature of the products is 

lowered by the glazing so that the product looses it quality. Furthermore the products can 
freeze together which again lowers the price of the product. 

The conveyors are driven by frequency controlled electrical gear motors which work 
20 independently. On the end of these gear motors, impuls indicators are connected to 
sensors so that a control computer can count the pulses and therefrom calculate the 
location of each beam in the belt conveyor. A connected control computer, e.g in the form 
of an industrial PC - not shown in the Figs, can therefore at all time track the exact loop 
position of the conveyors independently and therefrom regulate the system. The control of 
25 the chamber may preferably be performed with a software code stored in the memory of 
the industrial computer. 
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Claims 

1 . A thermal processing chamber for processing individual product items, said processing 
chamber comprising: 

5 

- a conveyor for conveying the product items in the chamber, said conveyer comprising: 

- a conveyor belt forming an endless loop with a processing part and an idling part, the 
conveyor belt comprising a plurality of thermal conductive elements, each of the 

10 elements being adapted to obtain a first orientation in the processing part of the loop 
and adapted to obtain a second orientation in the idling part of the loop, the first 
orientation providing a substantially plan and continuous surface for supporting the 
product items across at least a number of the elements, and 

- power driven means for advancing the conveyor belt, 

15 

wherein the thermal processing of the product items is performed by a thermal 
convection from the elements to the product items. 

2. A thermal processing chamber according to claim 1, further comprising means for 
20 providing a thermal media to the chamber. 

3. A thermal processing chamber according to claim 2, wherein the thermal media is a 
gas. 

25 4. A thermal processing chamber according to claim 3, wherein the second orientation of 
the elements provides a passage between the elements so as to allow the gas to flow 
between the elements. 

5. A thermal processing chamber according to claim 4, wherein the second orientation is 
30 adjustable so that the size of the passage is adjustable whereby the amount of gas 

flowing between the elements can be controlled. 

6. A thermal processing chamber according to any of the preceding claims, wherein the 
thermal conductive elements are parallel arranged elongated beams having a wing 

35 formed cross sectional shape. 
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7. A thermal processing chamber according to any of claims 2-6, wherein the thermal 
processing of the product items is performed by a combination of a first thermal 

5 convection from the elements to the product items and a second thermal convection from 
the thermal media to the product items. 

8. A thermal processing chamber according to any of claims 2-7, wherein the elements 
are being thermally influenced by a third thermal convection from the thermal media to the 

10 elements. 

9. A thermal processing chamber according to any of claims 2-7, wherein the thermal 
media is being thermally influenced by a fourth thermal convection from the elements to 
the thermal media. 

15 

10. A thermal processing chamber according to any of the preceding claims, wherein the 
thermal processing is freezing of the product items and wherein the thermal media is a 
cooling media. 

20 11. A thermal processing chamber according to claim 10, wherein the cooling media is 
selected from a group comprising: 

- plain air, 

- C0 2l and 
25 - nitrogen. 

12. A thermal processing chamber according to claim 10 or 11, wherein the elements are 
cooled electrically. 

30 13. A thermal processing chamber according to any of claims 1-9, wherein the thermal 
processing is heating and wherein the thermal media is heated gas. 

14. A thermal processing chamber according to claim 12 or 13, wherein the elements are 
heated by electricity. 

35 
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15. A thermal processing chamber according to any of the preceding claims, wherein the 
elements are made from a thermal conductive material. 

5 16. A thermal processing chamber according to claim 15, wherein the thermal conductivity 
of the material is between 30 and 230 W/(K*m), such as between 209 W/(K*m) and 229 
W/(K*m). 

17. A thermal processing chamber according to any of the preceding claims wherein the 
10 elements are made from aluminium. 

18. A thermal processing chamber according to any of the preceding claims, wherein the 
elements are coated with a material with a low surface friction. 

15 1 9. A thermal processing chamber according to any of the preceding claims, wherein the 
elements are adapted to rotate from the first orientation to the second orientation upon 
movement of the elements in the endless loop from the processing part to the idling part 
of the loop and wherein the elements are adapted to rotate back from the second position 
to the first position upon movement of the element in the endless loop from the idling part 

20 to the processing part of the loop. 

20. A thermal processing chamber according to claim 19, wherein the rotation is driven by 
gravity. 

25 21. A thermal processing chamber according to any of the preceding claims, further 
comprising an additional conveyor with a conveyor belt forming an endless loop, the 
conveyor belt having a partly open surface towards the thermal media. 

22. A thermal processing chamber according to any of the preceding claims, wherein the 
30 product items are food items. 

23. A method of thermally processing product items in a thermal processing chamber 
provided with a thermal media, said method comprising the steps of: 
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- conveying the product items through the chamber on a plurality of thermally 
conductive elements, 

- thermally processing the product by providing a thermal convection from the elements 
to the product items, and 

5 - simultaneously providing a thermal convection from the thermal media to the product 



items. 



WO 01/16537 



4/5 



PCT/ISOO/00007 




(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
8 March 2001 (08.03.2001) 




PCT 



i nin nuini 11 nun ran nn 1 11 in hiei iuii inn qui mi nuio mi mt mi 

(10) International Publication Number 

WO 01/16537 A3 



(51) International Patent Classification 7 : F25D 13/06, 

25/04, A23B 4/06, A23L 3/36 

(21) International Application Number: PCT/1SOO/00007 

(22) International Filing Date: 29 August 2000 (29.08.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
5170 



31 August 1999 (31.08.1999) IS 



(71) Applicant (for all designated States except US): SK- 
AGINN HR [IS/IS]; Bakkatuni 26, IS-300 Akranes (IS). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): ARNASON, Ingol- 
fur [IS/IS]; Soleyjargotu 14, IS-300 Akranes (IS). NORD- 
DAHL, Gardar [IS/IS]; Sunnubraut 30, IS-300 Akranes 
OS). 

(74) Agent: A & P ARNASON; Borgartun 24, IS-105 Reyk- 
javik (IS). 



(81) Designated States (national): AE, AG, AL, AM, AT, AT 
(utility model), AU, AZ, BA, BB, BG, BR, BY, CA, CH, 
CN, CR, CU, CZ, CZ (utility model), DE, DE (utility 
model), DK, DK (utility model), DM, DZ, EE, EE (utility 
model), ES, FI, FI (utility model), GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KR (utility 
model), KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, 
MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, 
SG, SI, SK, SK (utility model), SL, TJ, TM, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

30 August 2001 

[Continued on next page] 



(54) Title: A THERMAL PROCESSING CHAMBER AND A METHOD OF THERMALLY PROCESSING PRODUCTS 




3 

m 

SO 
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2 veyed through the chamber. The thermal processing could be quick-freezing of fish or similar food items. The invention relates 

more specifically to a device and a method for processing the food items by means of thermal convection directly from a conveyor 
Q belt combined with thermal convection from an additional thermal source such as from the surrounding air. The combination of 
^ thermal induction provides a good performance e.g. for freezing products fast The invention further relates to a conveyer belt for 

form stabilising the food items during the thermal process. 
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